Extracellular N-methyl-D-glucamine leads to loss of hair-cell sodium, potassium, and chloride.
The organic cation N-methyl-D-glucamine (NMDG) is often used to replace extracellular sodium in experimental studies. Replacing 100 mM of Na+ with NMDG+ in the fluid bathing isolated goldfish hair cells led to a rapid loss not only of cell sodium, but also of cell potassium and chloride. The loss of inorganic cell solutes was accompanied by acidification of the cells. Cell volume did not change significantly. These results are consistent with passage of the cationic form of NMDG, a titratable amine with a pKa of 9.6, across the hair-cell membrane. These results should have bearing in interpreting results of experiments in which this cation is used to replace extracellular sodium, particularly for periods of time longer than 3 min.